INTRODUCTION
Cooking oils are an integral part of a human diet as they are used in almost all types of food preparations including frying, baking, sautéing, dressing, marinades and extrusion cooking. There are various types of cooking oils classifi ed based on their different sources, examples include palm oil, arachis oil (peanut/groundnut oil), coconut oil, avocado oil, fi sh oil, fl ax oil, soybean oil, canola oil, sunfl ower oil, olive oil, corn oil, sesame oil and other vegetable oils. Cooking oils are an indispensable part of our daily diet because they serve as sources of lipid which is an important source of energy, a major part of biomembrane [Vaskova & Buckova, 2015] and serve as building blocks for several hormones. Furthermore, the nutritive value and health benefi ts of these oils are enormous and this can be attributed to their respective constituents such as fatty acid composition (the proportion of saturated to unsaturated fats; and monounsaturated to polyunsaturated fats) and types of natural antioxidants in-Heating cooking oil beyond a particular temperature may change its physicochemical characteristics [Oboh et al., 2014; . However, the resistance and stability of different cooking oils to thermal oxidation varies as this is dependent on their fatty acid compositions, wherein oils with higher polyunsaturated fatty acids are more prone to thermal oxidation [Vaskova & Buckova, 2015] , those with higher saturated fat such as palm oil are capable of withstanding heat at high temperatures [Matthaus, 2007] .
The mechanistic operation of thermal oxidation is said to be similar to that of autooxidation. However, the rate of thermal oxidation is faster [Choe & Min, 2007] and occurs through a free radical mechanism of chain reactions which involve initiation, propagation and termination.
Moreover, studies have revealed that thermal oxidation has a deteriorative effect on cooking oils [Peers & Swoboda, 1982; Oboh et al., 2014] , but despite these reports the practice seems to persist. Therefore, this review gives an overview of some commonly consumed cooking oils, the effects of thermal oxidation on their nutritional qualities and the possible health implications.
SELECTED COMMON COOKING OILS Palm oil
Palm oil is an extract from the ripe mesocarp of the oil palm fruits (Elaeis guineensis) with Indonesia, Malaysia, Thailand, Colombia and Nigeria as the leading producers in the world [Mba et al., 2015] .
Palm oil is a notable source of cooking oil in various countries, especially in Africa and Asia [Ong & Goh, 2002 ; Onyeali et al., 2010; Oyewole & Amosu, 2010; Odia et al., 2015] and has continued to enjoy increased patronage in recent times as it is reportedly free of trans-fats [Mukherjee & Mitra, 2009] . According to Oil World [2013] , palm oil is reported to have overtaken soybean oil in the world's market. It is described as the richest source of carotenoids, which is significantly more than that in carrots [Mukherjee & Mitra, 2009] . Carotenoids play important roles as biological antioxidants, protecting the body cells against reactive oxygen species (ROS) and lipid peroxidation which has been associated with a number of pathology including cancer, cardiovascular disease and type-2-diabetes. The high content of the carotenoids in palm oil seems to compensate for the "so called" high saturated fatty acid composition (50%) which had since stigmatized palm oil as a saturated fat being avoided by potential consumers thereby ignorantly losing the potential health benefi ts of palm oil. Besides the antioxidant role of carotenoids in palm oil, they are also precursors of vitamin A, a fat-soluble vitamin with major roles in the regulation of many biological and metabolic functions such as growth, reproduction, regulation of immune system and cell differentiation. In addition to carotenoids and vitamin A, palm oil also contains vitamin E (tocotrienols) which possess powerful antioxidant property and are capable of inhibiting cholesterol synthesis [Chong & Ng, 1991; Odia et al., 2015] .
Palm oil is unique in its fatty acid composition as it is the only cooking oil with approximately equal composition of saturated (50%) and unsaturated fatty acids (50%) [Chong & Ng, 1991; Mba et al., 2015] . Its major saturated fatty acid component is palmitic acid (C-16) with its name derived from palm. Other major fatty acid components of palm oil are oleic acid (C-18: monounsaturated), linoleic acid (C-18: polyunsaturated) while the minor ones include myristic acid (C-14) and stearic acid (C-18). However, a WHO report has associated consumption of palmitic acid with an increased risk of cardiovascular diseases [World Health Organization, 2003 ]. In a recent review by Odia et al. [2015] , the authors opined that dietary palm oil as part of a healthy balanced diet does not increase the risk of cardiovascular disease.
Arachis oil
Arachis oil is a kind of cooking oil obtained from groundnuts or peanuts and has been described as one of the most frequently consumed vegetable oils in Nigeria with high smoking point which encourages its use in frying .
Arachis oil is a rich source of mono-unsaturated fatty acids (MUFA) such as oleic acid (18:1) which lowers LDL cholesterol, the so called "bad cholesterol" and increases HDL cholesterol also referred to as "good cholesterol" in the blood. Specifi cally, its major fatty acid components include oleic acid (46.8% olein), linoleic acid (33.4% linolein), palmitic acid (10% palmitin) [USDA, 2008] . It is also made up of the following acids: arachidic, arachidonic, behenic, lignoceric, stearic and some other fatty acids . Its low saturated fat and high content of essential fatty acids makes it one of the healthiest cooking oils. Nonetheless, its high proportion of unsaturated fats makes it vulnerable to thermal oxidation. Arachis oil contains a signifi cant amount of vitamin E and an insignifi cant concentration of carotene . Vitamin E is a strong antioxidant. All its isomers (tocopherols and tocotrienols) possess good antioxidant properties in vitro, with tocotrienols being the most potent [Seppanen et al., 2010] . Tocopherols are capable of scavenging lipid peroxyl radicals (ROO • ), the species that propagate lipid peroxidation as follows:
where ROO • -lipid peroxyl radical, TOH -tocopherol, and TOO
• -tocopheroxyl radical. Even though vitamin E possesses powerful antioxidant properties, it is also prone to thermal oxidation.
Soybean oil
Soybean oil is a kind of cooking oil derived from soybean seeds and has been described as one of the most widely and commonly consumed vegetable oils.
Its fatty acid composition is its selling point as it contains a high proportion of unsaturated fatty acids, comprising of alpha-linolenic acid, C-18:3 (7-10%), linoleic acid, C-18:2 (51%) and oleic acid, C-18:1 (23%) [Ivanov et al., 2010] . It also includes the following saturated fats: 4% stearic acid (C-18:0) and 10% palmitic acid (C-16:0).
Although the high level of linolenic acid, a polyunsaturated fatty acid (PUFA), in soybean oil is desirable, it is highly prone to oxidation and therefore unpleasant for some uses such as cooking and frying at high temperatures. To overcome this challenge, hydrogenation has been used to decrease the level of unsaturation in linolenic acid resulting in hydrogenated soybean oil.
Canola oil
Canola is one of the mostly patronized edible oils produced from the seed of any of the different varieties of rape plant including cultivars of Brassica napus L. and Brassica rapa. Canola oil is most desirable for cooking due to its very low saturated fatty acid composition of about 7% [USDA, 2008; Katragadda et al., 2010] which is the least in any common cooking oil, less than half the saturated fat of arachis oil and soybean oil; and almost half of that of olive oil. It has an appreciable amount of all the omega fatty acids (omega-3,-6, -9) but is specifi cally rich in omega-9 fatty acid with 61% oleic acid. Other major fatty acid constituents of canola oil include 21% linoleic acid and 9% alpha-linolenic acid [USDA, 2008] . It also contains minor constituents such as palmitic acid (4%) and stearic acid (2%). Its consumption has been reported to reduce LDL and total cholesterol levels. Omega-3 fatty acid, an essential fatty acid, has been associated with reduced cardiovascular mortality [O'Brien, 2008] . It has also been suggested to play important roles in brain function and fi ght against cardiovascular disease [Wang et al., 2006] whereas omega-9 is a non-essential fatty acid synthesized naturally by the body where there is enough essential fatty acid (omega-3 or omega-6). Consequently, when the body suffers from inadequate essential fatty acids, dietary omega-9 fatty acid is required, hence the signifi cance of canola oil as a rich source of omega-9 with roles in heart health and improved immune function.
A recent clinical trial conducted by Salar et al. [2016] on the effect of substitution of rice bran oil and canola oil for sunfl ower oil in women with type-2 diabetes showed that substitution of canola oil for sunfl ower oil could improve blood lipid profi le in type-2 diabetic patients. Furthermore, the hypolipidemic effect of canola oil has been reported [Innis & Dyer, 1999; Dittrich et al., 2015] . The hypolipidemic properties of canola oil may be associated with its high content of MUFA and omega-3 fatty acids [Salar et al., 2016] .
Olive oil
Olive oil is derived from the fruit of olive (Olea europaea). It is composed of oleic, linoleic, palmitic, stearic and α-linolenic acids. However, the proportion varies by cultivars, extraction process and time of harvest. It is abundant in MUFA (oleic acid) representing 70-80% of its total fatty acids [Tripoli et al., 2005 ]. An increased consumption of MUFA has been reported to reduce the risk of atherosclerosis [Tripoli et al., 2005] . Olive oil has a high oxidative stability during frying at high temperatures when compared with some other cooking oils such as soybean oil, sunfl ower oil, arachis oil, corn oil etc. [Boskou, 2006] , hence its lower rate of alteration. Its oxidative stability and resistance to deterioration at high temperatures can be ascribed to its fatty acid constitution, especially its low amount of PUFA and the presence of biological antioxidants including alpha-tocopherol, delta-5 avenasterol and squalene [Blekas & Boskou, 1999; Boskou, 2006] . These unique characteristics in formed the preference for olive oil in frying process. The benefi cial effects of olive oil against cancer, diabetes, infl ammatory diseases including rheumatoid arthritis have been established as well [Owen et [Nakbi et al., 2012] . The health benefi ts of olive oil have been attributed to the antioxidant property of its phenolics [Tripoli et al., 2005] . Olive oil contains about 30 phenolic compounds [Attya et al., 2010] which include but are not limited to the following: simple phenolics such as vanillic acid, gallic acid, coumaric acid, caffeic acid, tyrosol and hydroxytyrosol; and some more complex ones (secoiridoids and lignans) [Tripoli et al., 2005] .
The antimicrobial, antioxidant and anti-infl ammatory activities of olive oil phenolics have been further confi rmed in a review by Cicerale et al. [2012] as the consumption of extra virgin olive oil has been linked with a lower incidence of chronic degenerative diseases and higher life expectancy observed within the Mediterranean populations [Cicerale et al., 2012] .
Sunfl ower oil
Sunfl ower oil, derived from the seeds of sunfl ower (Helianthus annuus) is commonly used for frying and other culinary practices. Sunfl ower oil is a rich source of PUFA (linoleic acid) which constitute about 59% of the oil. Other fatty acid constituents of sunfl ower oil include oleic acid (MUFA); palmitic and stearic acids (saturated fatty acids). Although the high proportion of PUFA in sunfl ower compared to other oils in this review is considered an advantage given its health benefi ts, it enhances its susceptibility to thermal oxidation [Sadoudi et al., 2014] . The heating of PUFA in the presence of air has been reported to cause a greater degree of lipid peroxidation [Sadoudi et al., 2014] which has been implicated in human health and disease [Ramana et al., 2013 ].
UNDERUTILIZED EDIBLE OILS
There is an increasing research effort towards exploration of underutilized edible oils such as linseed oil (fl axseed oil), borage oil, camelina oil, amaranth oil and milk thistle oil as nutritional supplements due to their medicinal and health attributes. They serve as sources of fatty acids when added to thermally-processed food products including extruded products and baking products which are usually characterized by a low nutritional value and low PUFA content. For instance, Szterk et al. [2015] and created functional corn crisps enriched in n-3 fatty acids through addition of linseed oil.
EFFECTS OF THERMAL OXIDATION ON THE QUALITY OF COOKING OILS
Thermal oxidation of cooking oils is a normal day-to--day practice in homes and commercial food industries where edible oils are used for various types of cooking at different temperatures ranging from low to very high. Temperature has been described as one of the major factors that infl uence the quality of edible oils [Gupta, 2005] .
The interest in the subject of thermal oxidation has continued to increase, given the deteriorative effect it might have on the quality of cooking oils. The impact of thermal oxidation on the quality of cooking oils has been studied [Naz et . However, the effect of thermal oxidation on the quality of cooking oils cannot be overemphasized due to the signifi cance of cooking oils in nutrition and health. There is therefore the need to accentuate the potential implications of deterioration of cooking oils on health.
Furthermore, the effect of thermal oxidation on the following quality and nutritional indices: physico-chemical properties, antioxidant properties, carotenoid contents, vitamin E content, phenolics content etc. has continued to gain increased attention of nutritionist and researchers. Table  1 summarizes the effects of thermal oxidation on the quality of some cooking oils.
A previous study by Naz et al. o C could cause isomerization of PUFA thereby increasing the amount of trans isomers which have been described as unhealthy. Recently, in a study by Sadoudi et al. [2014] , it was reported that thermal oxidation of sunfl ower oil at 100 o C for 52 h caused deterioration of the oil leading to the development of oxidative rancidity. A signifi cant loss in the essential fatty acid (linoleic acid) was also observed in the thermally-oxidized sunfl ower oil.
In one of our recent studies [Oboh et al., 2014] , we investigated the effect of thermal oxidation on the physico-chemical properties, malondialdehyde (MDA) and carotenoid contents of palm oil. In the study, fresh palm oil was heated from 0 to 20 mins with the corresponding temperatures ranging from Marinova et al. [2012] investigated the high temperature performance of some cooking oils (sunfl ower oil, grape seed oil, soybean oil, corn oil, and olive oil) subjected to heating at a frying temperature of 180 o C by evaluating the oxidative degradation of the oils. The study revealed that olive oil had better thermal oxidation stability which was attributed to its fatty acid composition. Also soybean and corn oils were reported as the most resistant to oxidation at frying temperatures [Marinova et al., 2012].
Furthermore, Adam et al. [2007] investigated the effect of repeated heating on the vitamin E content in palm oil and soy oil. The oils used in the study were heated once and fi ve times with the temperature reaching 180 o C while the heating lasted for 10 mins. The study suggested that heating reduced the various fractions of vitamin E in palm oil and soy oil. It is noteworthy that about 98% of the three most abundant vitamin E isomers (α-tocopherol, α-tocotrienol, and γ-tocotrienol) in palm oil were lost to heating while up to 60% of γ-tocopherol (the most abundant form of vitamin E in soy oil) was destroyed by heating. The level of reduction was attributed to the degree of heating as the stability of vitamin E isomers varies during heating.
Brenes et al. [2002] in their study on the infl uence of thermal treatments on the polyphenol content of virgin olive oil using simulated cooking processes assessed the effect of these processes on the phenolic content and physicochemical characteristics of oils. In the study, frying was simulated by heating the oil at 180 o C for 1.5, 3, 5, 10, 20 and 25 h. The study revealed that thermal oxidation at 180 o C decreased signifi cantly the hydroxytyrosol-and tyrosol-like substances. However, a high proportion of lignans 1-acetoxypinoresinol and pinoresinol was retained at 25 h, thus suggesting the resistance of lignans to thermal oxidation. Moreso, rapid degradation of α-tocopherol and glyceridic fractions of the oil was observed during thermal oxidation as microwave heating recorded minor losses in polyphenols. Interestingly, lignans also exhibited resistance during microwave heating.
In a similar study, Carrasco-Pancorbo et al. [2007] investigated the effect of thermal oxidation on the phenolic composition and antioxidant activity of extra virgin olive oil by studying the phenolic profi le of the oil in the course of thermal oxidation at 180 o C and different time intervals ranging from 30 to 180 mins. The concentration of phenolics belonging to the following classes of phenol (simple phenols, complex phenols, lignans, and phenolic acids) was evaluated. The study revealed a decrease in the concentration of hydroxytyrosol, elenolic acid, decarboxymethyl oleuropein aglycon, and oleuropein aglycon with thermal oxidation faster than other phenolics in the oil. However, hydroxytyrosol-acetate and ligstroside aglycone were reported to be quite resistant to heat treatment, while lignans exhibited an interesting behaviour as the family most resistant to thermal oxidation corroborating the previous claim by Brenes et al. [2002] . Katragadda et al. [2010] investigated the emissions of volatile organic compounds such as aldehydes generated by heating of some cooking oils including coconut, saffl ower, canola and olive oils at 180, 210, 240 and 270 o C for 6 h. The study reported that emission of volatile compounds increased with oil temperature. Formation of Acrolein was observed in all the four cooking oils at even the lowest studied temperature (180 o C), suggesting domestic cooking as an indoor pollution challenge. This calls for special attention due to the carcinogenicity of acrolein. It is worthy of note that acrolein emission from saffl ower oil was higher than of the other three oils.
Furthermore, Harvorsen & Blomhoff [2011] assessed the concentration of lipid oxidation products generated in twelve various vegetable oils oxidized by heating at 225 o C for 25mins to simulate a typical cooking situation. The concentration of alkenal found in the vegetable oils ranged from 33.24-119.04 nmol/mL. The authors further observed that heating caused a 2.9-11.2 fold increase in the alkenal concentration in the vegetable oils.
HEALTH IMPLICATIONS OF THE CONSUMPTION OF THERMALLY-OXIDIZED COOKING OILS
Formation of volatile organic compounds such as aldehyde, ketones, dienes and acids during degradation of edible oil induced by heating has been reported [Katraggada et al., 2010] . The oxidative degradation products do not only create unpleasant fl avour or reduce the shelf life of cooking oils, they may also cause health challenges [Fullana et al., 2004] . Aldehydes are major degradation products with the ability to induce toxicological effects as a result of their reaction with amino groups of proteins [Katraggada et al., 2010] . Furthermore, aldehydes are capable of producing other volatile compounds such as MDA when undergone autooxidation. MDA is one of the reactive electrophile species that cause oxidative stress [Farmer & Davoine, 2007] . Oxidative stress has been implicated in the pathogenesis of various degenerative diseases including cancer [Halliwell, 2007] , Alzheimer disease [Pohanka, 2014] tion, the effect of consumption of thermally-oxidized cooking oils on health has long been a concern. This review therefore accentuates the potential health implications of the consumption of thermally-oxidized cooking oils. Table 2 reported that frying oils and oils heated at frying temperatures decreased digestibility which they attributed to poor hydrolysis of triacylglycerol (TAG) polymers by pancreatic lipase. TAG polymers are dimers and oligomers generated by thermal oxidation and are specifi cally found in thermally-oxidized oils.
The effect of repeatedly heated palm oil on serum lipid profi le, lipid peroxidation and homocysteine levels was investigated in a post-menopausal rat model by Adam et al. [2008a] . The study reported that repeatedly heated palm oil increases lipid peroxidation and total cholesterol. It was also suggested in the study that repeatedly heated oil is deleterious due to the fact that it causes oxidative damage thereby increasing the risk of atherosclerosis. A related study by Adam et al. [2008b] revealed that consumption of repeatedly heated soy oil increased the serum parameters related to atherosclerosis in ovariectomized rats. In another study, it was suggested that chronic consumption of thermally-oxidized palm oil may cause anaemia and leukocytosis in rat [Mesembe et al., 2004] . This fi nding was further corroborated by Ani et al. [2015a] who reported that thermally-oxidized palm and groundnut Symbol interpretation: -increased; -decreased; -no changes.
oils may be detrimental to the body's haematological system as it causes alteration in Hb concentration, PCV, WBC count, neutrophil and lymphocyte counts. Shastry et al. [2011] evaluated the effect of reused edible oils on vital organs of Wistar rats and concluded that reused sunfl ower and palm oils could be toxic and cause considerable damage to the vital organs of rats. Furthermore, Williams et al. [1999] studied the effect of ingestion of a meal rich in fat that had previously been used for deep-frying in a commercial food restaurant and observed an impairment in the arterial endothelial function in healthy men. Their fi ndings suggested that consumption of deteriorated products of heated dietary oil may contribute to endothelial dysfunction in human. Endothelial dysfunction has been recognized as an early precursor of atherosclerosis [Mudau et al., 2012] . Jaarin et al. [2011] investigated the effects of heated palm and soy oils on blood pressure in rats and observed that repeatedly heated vegetable oils increased blood pressure, enhanced phenylephrine-induced contraction, decreased acetylcholine-and sodium nitroprusside-induced relaxations. The increased blood pressure induced by heated vegetable oils was linked to increased vascular reactivity and reduced nitric oxide (NO) level. The study also suggested that thermal oxidation may promote free radical generation thereby contributing to the pathogenesis of hypertension in rats. In a similar study, Hamsi et al. [2015] investigated the effect of consumption of fresh and heated virgin coconut oil on blood pressure and infl ammatory biomarkers where it was discovered that repeatedly heated virgin coconut oil increased blood pressure and infl ammatory markers such as intercellular adhesion molecule (ICAM-1), vascular cell adhesion molecule (VCAM-1), C-reactive protein (CRP), prostacyclin (PGI 2 ), and thromboxane B 2 (TXB 2 ). The result of the study suggests that thermally-oxidized cooking oils may induce infl ammation which has been implicated in endothelial dysfunction, an important step in the development of atherosclerosis and carcinogenesis.
Furthermore, Leong et al. [2010] investigated the possible mechanism of elevation in blood pressure as a result of consumption of heated vegetable oil by evaluating the effect of consumption of heated soy oil on blood pressure, plasma NO, heme oxygenase (HO-1) and angiotensin-converting enzyme (ACE). The study recorded higher blood pressure and ACE activity as the plasma NO and HO-1 decreased. NO, an endothelium-derived relaxing factor is involved in the regulation of homeostasis of the vascular system to maintain its integrity [Leong et al., 2015] . A reduction in the level of NO compromises the integrity of the vascular system. Heme oxygenase is an inducible enzyme that catalyzes the conversion of pro-oxidative heme to iron, biliverdin and carbon II oxide (carbon monoxide). Biliverdin is further metabolized to bilirubin [Stocker et al., 1987] while carbon monoxide among other functions, is involved in the relaxation of blood vessels and platelet aggregation inhibition [Chlopicki et al., 2006; Achouh et al., 2008] . These vasoactive characteristics of HO-1 suggests its involvement in the regulation of blood pressure.
In a similar study, Leong et al. [2012] investigated the impact of repeatedly heated palm olein on the activity of blood pressure-regulating enzymes and lipid peroxidation in rats.
The study reported that repeatedly heated palm olein induced an increase in the levels of peroxide, ACE and likewise caused a decrease in HO-1, suggesting that consumption of thermally-oxidized palm olein may infl uence the catalytic functions of the enzymes linked with regulation of blood pressure thereby contributing to the development of hypertension. ACE catalyzes the conversion of the inactive angiotensin-I to angiotensin-II, an active vasoconstrictor. Consumption of thermally-oxidized sunfl ower oil has also been reported to cause an adverse effect on the liver and adipose tissue of rats, as hypertrophy of cells and cores were also observed in rats fed with the thermally-oxidized oil [Sadoudi et al., 2013] . If this fi nding would be applicable to human, the adverse biochemical and histological consequences of chronic consumption of thermally-oxidized cooking oils calls for a great concern.
Ani et al. [2015b] in one of their recent studies investigated the effect of chronic consumption of fresh and thermallyoxidized palm oil diet on the serum electrolytes, creatinine and urea as kidney function markers. The study revealed a signifi cant change in the kidney function markers of rabbits fed with thermally-oxidized palm oil thereby suggesting a compromised renal status of the rabbits.
In our recent study on the effect of consumption of thermally-oxidized palm oil on some biochemical parameters in rats; consumption of thermallyoxidized palm oil diets had deleterious effects on biochemical indices in rats. Specifi cally, an elevated MDA content was observed in both plasma and liver of rats fed with thermallyoxidized palm oil diet which was suggestive of free radical formation. Furthermore, an elevated total cholesterol and LDL which are risk factors of cardiovascular diseases was also reported in the study. Hence, we suggested that consumption of palm oil subjected to heating for long periods of time should be discouraged as it might have deleterious effects on human health.
CONCLUSION
Given the extensive study on thermal oxidation of cooking oils domestically and industrially, there is overwhelming evidence that thermal oxidation has deteriorative effects on cooking oils. Some of these effects include generation of very cytotoxic compounds; loss of carotenoid, phenolic compounds and vitamin E, thus reducing the overall antioxidant properties of the oils and jeopardizing their nutritional essence and health benefi ts.
Furthermore, past and recent in vivo studies had suggested that consumption of various thermally-oxidized cooking oils is not healthy as it may negatively infl uence the lipid profi le (increased LDL, decreased HDL and elevated cholesterol level); haematological system (alteration in the concentration of heamoglobin, PCV, WBC count, neutrophil and lymphocyte counts); kidney function; and induce lipid peroxidation and oxidative stress which have been linked with the development of various diseases including cancer, Alzheimer disease, myocardial infarction, kidney dysfunction, diabetes mellitus and its complications.
It can be deduced that thermal oxidation seems not to provide any health benefi t, as it deteriorates cooking oils and the consumption of thermally-oxidized cooking oils may predispose consumers to various disease conditions that may ensue from free radical generation, and consequently resulting in deleterious effect on human health, suggesting the need for care in making choices of suitable cooking oils for a particular culinary activity based on their stability at high temperatures. Moreso, culinary activity should be carried out at low temperatures and for short periods to prevent generation of toxic oxidation products which may have adverse health effect. The need for more studies towards producing and developing cooking oils with improved heat stability through genetic modifi cation and fortifi cation become imperative and hereby proposed. Furthermore, the exploration of underutilized edible oils such as fl axseed oil, borage oil, camelina oil, amaranth oil and milk thistle oil as nutritional supplements in thermally-oxidized oil is imperative.
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